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有红树林林缘的平均高程）、LW（海平面上升 40 cm 的情景）、LLW（海平面上








个时间段（第 6 个月和第 12 个月），生物量分配发生显著变化。在前 6 个月，
无瓣海桑的生物量大部分集中在根和茎，随着海平面上升加剧，根生物量比
例逐渐减少，而茎生物量分配增大，根冠比也随海平面上升而逐渐递减。在
第 12 个月，无瓣海桑根生物量比例高于 6 个月处理、且根冠比均超过了 1。
而秋茄植株在第 12 个月后仍保持与 6 个月相同的生物量分配趋势，即随着海
平面上升，茎生物量仍占较大比重，地下生物量比重进一步降低，可见秋茄












































The present study aimed to explore the responding mechanisms of non-native 
mangrove species, Sonneratia apetala and native mangrove species, Kandelia 
obovate, to warming and rising sea level. We set up a set of marsh organ to simulate 
the scenarios of future sea level with 40-cm rising and 80-cm rising in the field tidal 
conditions in three study sites, Aojiang in Wenzhou, Yunxiao in Fujian and 
Dongzhaigang in Hainan. We also set up open top chambers as warming treatments. 
According to the elevation survey, the sea levels of the experimental platform were 
divided into four levels, which were HW (high-water level, the elevation of the 
existing mangrove forest side), MW (medium-water level average elevation of the 
existing mangrove forest edge), LW (low-water level, 40-cm rising sea level) and 
LLW (lowest-water level, 80 cm’s rising sea level). The synergistic effects of 
warming and sea-level risewere discussed, By combining the elevation survey of 
natural dispersal S. apetala seedlings in Yunxiao, we predicted the future distribution 
pattern of the non-native species under global change conditions. The results of this 
study were as follows. 
Firstly, the growth patterns of the two mangrove species are different in different 
sea-level treatments. With the increase of sea-level, the two species greatly increased 
seedling height, butincreased the stem diameter slowly. Both species seemed to grow 
taller to alleviate the hypoxia stress. Due to rapid growth rate, K. apetala seedlings 
got higher to avoid  the stress of sea-level rise, and turned to normal vegetative 
growth. 
Secondly, the biomass accumulate rate of S. apetala was faster than that of K. 
obovate seedlings. In two period of growth, the 6th month and the 12th month, 
biomass partitions of seedlings were different. In the former 6 months, the biomass of 
S. apetala seedling was mostly accumulated n roots and stems. As sea-level rised, root 
biomass proportion decreased gradually, while stem biomass proportion increased 
gradually. In the 12
th
















were higher than those in the 6
th
 months, which was more than 1. While the partition 
of biomass of K. obovata seedlings, which was similar to that in the 6
th
 month. In the 
12
th
 month, the stem still occupied the highest proportion of biomass, indicating the 
facts of the biomass accumulation on belowground biomass to resist the sea-level 
risingstress. 
Thirdly, the results of the same water level platform in Aojiang, Yunxiao and 
Haiku are various. In both Aojiang and Haikou, the growth of the two species 
seedlings in rising sea-level treatments were inhibited and even died. In three places, 
the seedling height, basal diameter and biomass accumulation were the highest in 
MW treatment. S. apetala had higher seedling height compared to K. obovata in each 
treatment.   
Fourthly, open top chambers experiment could increase about 0.92 to 2.42 ℃ 
inside chambers on Yunxiao marsh organs.  Warming had a significant promotion on 
the biomass of S. apetala in LW treatment and K. obovata in MW treatment. Warming 
and sea-level rise did not show significantly interaction. 
The last, natural dispersed S. apetala seedlings in Yunxiao were mostly 
distributed on mudflats outside the mangrove and between the Spartina alterniflora 
patches, and its distribution elevation were lower than natural mangrove edges  
within the range of simulated sea level rise. There was a significantly linear 
relationship between plant height of S. apetala and the elevation. Combined with 
marsh organ results, we deduced that S. apetala was possibility to settle down and 
disperse to the core protected areas in Yunxiao mangroves in the future. 
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众多的 CO2、CH4、N2O 等温室气体，改变全球的气候平衡。自 1981 年以来，
联合国政府间气候变化专门委员会（Intergovernmental Panel on Climate Change, 
IPCC）毎隔若干年会发布全球气候变化的评估报告。据 IPCC 第五次工作报告中
提到的RCP4.5气候变化模型，全球气温平均变化趋势为每 10年增加 0.13±0.03℃，
























图1.2 四种情景下的海平面上升的预测情况（IPCC, 2013） 




















气温升高会带来两级冰川融化和海水热膨胀等后果。从 1901 年到 2010 年，
全球平均海平面上升了 0.19 m，平均上升速率为 1.7 mm yr-1；1971-2010 年加速
至 3 mm yr-1 ；1993-2010 年已到达 3.2 mm yr-1。可见，海平面上升的速度呈现加
快的趋势。 如图 1.2 所示，IPCC 第五次评估报告还预测在 2100 年前后，海平
面也将会上升 26-82 cm。 
西太平洋沿岸是全球海平面上升最剧烈的区域；在过去的记录中，海平面上
升速率是全球平均水平的 3 倍（图 1.3）[7]。我国位于西太平洋的西岸，根据最
新的《中国 2016 年海平面公报》的报道：我国的海平面上升速率正在逐年递进；
1980-2016 年间，我国沿海海平面上升速率为 3.2 毫米/年，高于同期全球平均水
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